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SRWHQWLDO E\PHDVXULQJ WKHZLQGGDWDDWPKHLJKWDQG WR ORFDWHDVDIHDQGHFRQRPLF WRZHUDW WKLV ORFDWLRQ LWZLOOSURGXFH
PRUH SRZHU RXWSXW DQG ZRXOG ERRVW WKH HFRQRP\ RI ,QGLD LQ D YHU\ UDSLG PDQQHU ZKLFK LV WKH FXUUHQW PDMRU LVVXH RI RXU
VRFLHW\,QRUGHU WRORFDWHD PZLQGPRQLWRULQJWRZHUWRPHDVXUHWKHZLQGFKDUDFWHULVWLFVZHLQYHVWLJDWHGWKHVLWHQHDU3DUDGLS
2GLVKD,QGLDWRORFDWHZLQGWRZHUDQGFROOHFWHGVRPHZLQGGDWDWRLQFRUSRUDWHLQWRWKHGHVLJQRIWXEXODUVWHHOWRZHU7KLVSDSHU
VHHNV WR XQGHUVWDQG WKH GHVLJQ RI WXEXODU VWHHO WRZHU DQG LWV SHUIRUPDQFH SDUDPHWHU XS WR P KHLJKW DOVR LW SURYLGHV WKH
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ZRXOG UHVXOW LQ DQ  JUHDWHU ZLQG VSHHG DQG D LQFUHDVH LQ SRZHU SURGXFWLRQ %UXJKXLV HW DO  KDG
VXJJHVWHGWKHFULWHULDWRLQVWDOOIHZPRUHKLJKHUWRZHUFRPSDUHWR ODUJHUVPDOO WRZHU *%9HHUHVK.XPDU HWDO
 WKH FRPSRVLWHV RI $O FRQWDLQLQJ ± ZW 6L& ZHUH SUHSDUHG XVLQJ OLTXLG PHWDOOXUJ\ URXWH 7KH
H[SHULPHQWDOUHVXOWVVKRZHGWKDWWKHGHQVLW\RIWKHFRPSRVLWHVLQFUHDVHZLWKLQFUHDVHG6L&FRQWHQWDQGDJUHHVZLWK
WKH YDOXHV REWDLQHG WKURXJK WKH UXOH RI PL[WXUHV 7KH KDUGQHVV DQG XOWLPDWH WHQVLOH VWUHQJWK RI $O±6L&
FRPSRVLWHVZHUH IRXQG WR LQFUHDVHZLWK LQFUHDVHG6L&FRQWHQW LQ WKHPDWUL[ DW WKH FRVW RI UHGXFHGGXFWLOLW\7KH
ZHDUSURSHUWLHV RI WKH FRPSRVLWHV FRQWDLQLQJ6L&ZHUH VXSHULRU WR WKDW RI WKHPDWUL[PDWHULDO1+RVVHLQL  HW DO
,QYHVWLJDWHGWKHZHDU EHKDYLRU RIQDQRVWUXFWXUHG$ODOOR\DQG$O±  QDQRFRPSRVLWHVSURGXFHG
E\ PLOOLQJ DQG KRW FRQVROLGDWLRQ 7KH VDPSOHV ZHUH FKDUDFWHUL]HG IRU KDUGQHVV WHVW SLQRQGLVN ZHDU WHVW DQG
VFDQQLQJ HOHFWURQPLFURVFRS\ 6(01DQR FRPSRVLWHV FRQWDLQLQJ YRO   VKRZHG DPD[LPXPKDUGQHVV RI
+9DQGRSWLPXPZHDUUDWHRIPJP,QFUHDVLQJWKHDPRXQWRI   XSWRYROUHVXOWHGLQGHFUHDVHLQ
KDUGQHVVYDOXHV+9DQGD VKDUSULVHLQZHDUUDWHPJP**6R]KDPDQQDQHWDO$O6L0J
6LFPHWDOPDWUL[ FRPSRVLWHVZHUH IDEULFDWHGE\GLIIHUHQW SURFHVVLQJ WHPSHUDWXUHVZLWKGLIIHUHQW KROGLQJ WLPH WR
XQGHUVWDQG WKH LQIOXHQFH RI SURFHVV SDUDPHWHUV RQ WKH GLVWULEXWLRQ RISDUWLFOH LQ WKH PDWUL[ DQG WKH UHVXOWDQW
PHFKDQLFDO SURSHUWLHV 7KH SDUWLFOHVZHUH GLVWULEXWHG XQLIRUPO\ LQ WKH SURFHVVLQJ WHPSHUDWXUH & DQG &
7KH SDUWLFOHV DJJORPHUDWLRQV ZHUH IRXQG LQ WKH SURFHVVLQJ WHPSHUDWXUH RI & & DQG & GXH WR WKH
FKDQJHVRIYLVFRVLW\LQOLTXLG$OPDWUL[ 8OWLPDWH VWUHQJWKLQFUHDVHGJUDGXDOO\XSWR&DQGVWDUWVWRGHFUHDVH
7KH 8OWLPDWH VWUHQJWK RI PHWDO PDWUL[ FRPSRVLWH GHFUHDVHV ZLWK LQFUHDVLQJ KROGLQJ WLPH&6 5DPHVKD HW DO
LQYHVWLJDWLQJ WKHZHDU EHKDYLRU RIKRWH[WUXGHG$OEDVHGFRPSRVLWHV6L&   DQGFHULXPR[LGHKDYH
EHHQXVHGDVWKHUHLQIRUFHPHQWV&RPSRVLWHVKDYHEHHQSULPDULO\SURFHVVHGE\YRUWH[PHWKRGVWLUFDVWLQJ7KHFDVW




FRVWRIHDFKZLQG WXUELQH,6 FRGHLVXVHGWRFDOFXODWHGHVLJQZLQGVSHHGXSWR PKHLJKW LWFDQEHIXUWKHU
H[WHQGHGWR PRUHWKDQPKHLJKWDOVR $4XLOOLJDQHWDOKDVZRUNHGRQWKH)UDJLOLW\DQDO\VLVRIVWHHODQGFRQFUHWH
ZLQG WXUELQH WRZHUV %XUWRQ HW DO KDG JLYHQ WKH ORFDO EXFNOLQJ FULWHULD 8JXUDO HWDO JLYHQ WKH IDLOXUH WKHRU\ LQ
GXFWLOHPDWHULDO 3(8\VDHWDODOVRZRUNHGRQWKHFRVWPLQLPL]LQJDSSURDFKRIVWHHOVKHOOWRZHU 0DDODZL.<HWDO
KDG JLYHQ VWLIIQHVV PD[LPL]LQJ DSSURDFK 8JXUDO DQG )HQVWHU HWDO KDG WKH VWUHVV WHQVRU PDWUL[ DSSURDFK DW WKH
FULWLFDOVHFWLRQRI WKHWRZHU




RI$O   PHWDOPDWUL[ FRPSRVLWHV IDEULFDWHG
E\ XOWUDVRQLF VWLU FDVWLQJ WHFKQLTXH IRU GLIIHUHQW
ZHLJKW SHUFHQWDJH RI UHLQIRUFHPHQW$Q H[SHULPHQWDO
VHW XS ZDV SUHSDUHG WR IDFLOLWDWH WKH SUHSDUDWLRQ RI
UHTXLUHG 00&V 7KH DLP RI WKH H[SHULPHQW ZDV WR
VWXG\ WKH HIIHFW RI VHFRQGDU\ IRUPLQJ SURFHVV DQG
YDULDWLRQRIWKHSHUFHQWDJHFRPSRVLWLRQWRSUHGLFW WKH
GLIIHUHQW SURSHUWLHV RI WKH ILQDO FRPSRVLWH SURGXFW
7KH H[SHULPHQW ZDV FDUULHG RXW E\ SUHSDULQJ WKH
VDPSOHV RI GLIIHUHQW SHUFHQWDJH FRPSRVLWLRQ EHIRUH
DQG IRUJLQJ DQG WKHQ VXEMHFWHG WR GLIIHUHQW PDFKLQHV
VXFK DV +DUGQHVV WHVWLQJ PDFKLQH 8QLYHUVDO WHVWLQJ
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7KLV WHVW LV DOVR SHUIRUPHG RQ D 8QLYHUVDO 7HVWLQJ





UDWLR RI WKH GHFUHDVH LQ OHQJWK WR WKH RULJLQDO OHQJWK LV
NQRZQDVFRPSUHVVLYHVWUDLQ
)LJ DQG )LJ  VKRZV WKH GLVWULEXWLRQ RI GHVLJQ ZLQG
SUHVVXUHDQGZLQGVSHHGZLWKUHVSHFW WRKHLJKW7KHDQDO\VLV LV
GRQH RQ $16<6 XVLQJ 6KHOOO HOHPHQW ZLWK OLQHDU YDULDWLRQ RI
WKLFNQHVVDVVXPLQJWKHFDQWLOHYHUEHDPZLWKRQHHQGIL[HG7KH
9RQPLVVHVUHVXOW VKRZQLQILJ LQGLFDWHV WKDW PD[LPXPVWUHVV
DFWLQJRQWKHERWWRPVHFWLRQRIWKHWRZHULVPXFKEHORZWKHWKH
IDLOXUH VWUHQJWK RI WKH WRZHU IRU DOO WKH W\SH RI PDWHULDO7KH
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x $OXPLQLXP EDVHG PHWDO PDWUL[ FRPSRVLWHV KDYH EHHQ VXFFHVVIXOO\ IDEULFDWHG E\ XOWUDVRQLF DVVLVWHG VWLU
FDVWLQJWHFKQLTXH ZLWKIDLUO\XQLIRUPGLVWULEXWLRQRIDOXPLQLXPR[LGHVSDUWLFXODWHV
x ,WUHYHDOVWKDWWKHKDUGQHVVRIFRPSRVLWHLQFUHDVHVZLWKLQFUHDVLQJWKHZHLJKWSHUFHQWDJHRI$O2 SDUWLFOHV





QHHGHG WR LPSURYH WKHPDQXIDFWXULQJ WHFKQRORJ\ LQ VWHHO VHFWRUVDQGGHVLJQRI WRZHUV LQVXFKDZD\VR
WKDWWKHEHWWHUXWLOL]DWLRQRIVWHHOFRXOGEH GRQHZKLFKLVWKHFXUUHQWPDMRULVVXHLQIURQWRIUHVHDUFKHUVDQG
VFLHQWLVWV











** 6R]KDPDQQDQ  HW DO 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 ³(IIHFW RI 3URFHVVLQJ 3DUDPWHUV RQ0HWDO0DWUL[&RPSRVLWHV 6WLU&DVWLQJ 3URFHVV ´ -RXUQDO RI 6XUIDFH
(QJLQHHUHG0DWHULDOVDQG$GYDQFHG7HFKQRORJ\
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